Context: Paranoid delusions are a common symptom of a range of psychotic disorders. A variety of psychological mechanisms have been implicated in their cause, including a tendency to jump to conclusions, an impairment in the ability to understand the mental states of other people (theory of mind), an abnormal anticipation of threat, and an abnormal explanatory style coupled with low self-esteem.
Participants: One hundred seventy-three patients with schizophrenia spectrum disorders, major depression, or late-onset schizophrenia-like psychosis, subdivided according to whether they were currently experiencing paranoid delusions. Sixty-four healthy control participants matched for appropriate demographic variables were included.
Main Outcome Measures: Assessments of theory of mind, jumping to conclusions bias, and general intellectual functioning, with measures of threat anticipation, emotion, self-esteem, and explanatory style.
Results:
The best fitting ( 2 96 =131.69, P =.01; comparative fit index = 0.95; Tucker-Lewis Index = 0.96; rootmean-square error of approximation=0.04) and most parsimonious model of the data indicated that paranoid delusions are associated with a combination of pessimistic thinking style (low self-esteem, pessimistic explanatory style, and negative emotion) and impaired cognitive performance (executive functioning, tendency to jump to conclusions, and ability to reason about the mental states of others). Pessimistic thinking correlated highly with paranoia even when controlling for cognitive performance (r = 0.65, P Ͻ .001), and cognitive performance correlated with paranoia when controlling for pessimism (r=−0.34, PϽ .001).
Conclusions: Both cognitive and emotion-related processes are involved in paranoid delusions. Treatment for paranoid patients should address both types of processes. Psychiatry. 2009; 66(3) : [236] [237] [238] [239] [240] [241] [242] [243] [244] [245] [246] [247] R ESEARCH OF PSYCHOTIC DISorders has been hampered by the heterogeneity of the phenomena to be explained and the lack of an agreed framework for integrating the wide range of abnormalities identified by biological and psychological investigators. In response to these challenges, some researchers have advocated for the identification of particular behavioral or cognitive markers of psychosis, which might be endophenotypes, that are suitable for further investigation by genetic methods, 1 and others have argued for the identification of transdiagnostic processes relating to particular symptoms. 2 Paranoid delusions are a promising focus for both approaches, as they have already been the subject of considerable research. 3, 4 Cross-cultural studies have shown that beliefs of this kind are the most common type of delusion found in psychotic patients. [5] [6] [7] [8] They are observed not only in patients with a diagnosis of schizophrenia but also in patients with bipolar disorder 9 and major depression. 10 Subclinical forms of paranoid thinking are also detectable in healthy population samples. 11 Although patients with paranoid delusions seem to perform normally on conventional measures of logical and heuristic reasoning 12 and hypothesis-testing ability 13 and their performance on neuro-psychological tests appears to be relatively preserved compared with that of psychotic patients with other kinds of symptoms, [14] [15] [16] [17] there is evidence that paranoid delusions are associated with specific information-processing biases. A tendency to "jump to conclusions" in the face of probabilistic information has been reported in general in patients with delusions [18] [19] [20] [21] [22] and also in some 23 but not all 24 studies of patients with persecutory delusions specifically. Difficulty in reasoning about the mental states of other people (theory of mind deficits) have also been implicated in paranoia. Some studies have indicated that acutely ill paranoid patients, but not those in remission, perform poorly on theory of mind tasks, 23, [25] [26] [27] [28] [29] [30] [31] implying that this kind of deficit might lead paranoid patients to misunderstand the intentions of others. Other studies, while finding that theory of mind deficits are evident in acutely ill psychotic patients in general, have questioned whether this impairment is specifically apparent in those who are paranoid. [32] [33] [34] [35] Other research has implicated emotion-related processes in paranoia. Several studies indicate that paranoid patients make inflated estimates of the likelihood of future threatening events 12, 36 and that these estimates remain inflated even when their recall of past threatening events is controlled for. 37 Following the observation that paranoid patients tend to explain negative events in terms of causes that are external (caused by others or circumstances), global (likely to affect all areas of life), and stable (likely to persist), 28, [38] [39] [40] [41] it has been argued that these paranoia-inducing explanations reflect a dysfunctional strategy for avoiding low self-esteem. 3 However, some studies have failed to find a specific association between explanatory style and paranoia 42 or to find evidence of explanatory style abnormalities only in acutely ill paranoid patients, not in healthy individuals with subclinical paranoia. [43] [44] [45] [46] Moreover, the hypothesis that paranoid reasoning has an emotionally protective function has been challenged 47 on the grounds that delusions in general 48 and paranoid delusions in particular are associated with very low self-esteem. 37 A weaker version of the defense hypothesis suggests that individuals with persecutory delusions will show a discrepancy between overt and covert self-esteem, even if overt self-esteem is not high. Some studies have reported this kind of overt vs covert self-esteem discrepancy in paranoid patients. [49] [50] [51] Several limitations of existing studies constrain the extent to which the findings identify cognitive mechanisms that might form a focus for further biological and psychological investigation. First, most studies have investigated only patients with schizophrenia or delusional disorder, the exception being a series of our articles that also reported data from patients with major depression 23, 37 and very late-onset schizophrenia-like psychosis. 31 The specificity of the observed cognitive and affective abnormalities to the symptom of paranoia, rather than diagnostic group, has usually not been addressed. Second, most studies have used only single measures of difficult-to-assess psychological processes, some with poor reliability (a problem that applies particularly to standard explanatory style measures 52 ). Third, because participants have not been subjected to a comprehensive assessment battery, relationships between the relevant psychological constructs have hardly been explored. There is evidence that both theory of mind 53 and jumping to conclusions performances 54 are affected by executive functioning. Therefore, we hypothesize that these processes will be closely related. Conversely, because explanatory style, self-esteem, and mood are highly correlated in nonpsychotic samples, 55 we expect them to be closely correlated influences on paranoid thinking. Finally, in light of this reviewed research, we predict that both cognitive functioning and affect-related cognitive biases will independently contribute to paranoid delusions.
Arch Gen
In this study, we report on an analysis of jumping to conclusions bias, theory of mind, explanatory style, selfesteem, and threat anticipation data collected from patients from diverse diagnostic groups, which enabled us to identify transdiagnostic cognitive and affective processes specifically associated with paranoia. We studied schizophrenic patients with paranoid delusions, schizophrenic patients whose paranoid delusions were in remission, depressed patients with paranoid delusions, and depressed patients without paranoid delusions. We also studied paranoid patients aged 65 years or older who had very late-onset schizophrenia-like psychosis, as this group of patients is thought to be distinct from those with schizophrenia and delusional disorder in terms of etiology and clinical features. 56 We also assessed depressed but nonparanoid patients aged 65 years or older. Finally, we assessed appropriately age-matched healthy controls. We used structural equation models with latent variables to study the association among these constructs and to estimate their relative contributions to paranoid thinking, allowing us to construct a comprehensive description of the cognitive and affective structure of paranoia. Table 1 gives demographic and cognitive details of the diagnostic groups included in the sample. There were 237 participants in the total sample, ranging in age from 20 to 94 years. Within this group, 173 patients with depressive and/or psychotic symptoms or related diagnoses were recruited from inpatient and outpatient clinics in South London and the North West of England. Informed consent was obtained using procedures agreed to by a multi-center research ethics committee. At the point of referral to the study, consultant psychiatrists responsible for the patients' usual care made diagnoses. Experienced research team members reviewed the diagnoses based on inspection of clinical case notes and an interview based on the initial screening questions from the Schedules for Clinical Assessment in Neuropsychiatry 57 ; no diagnoses were revised for any patients. Patients were determined to be currently experiencing persecutory delusions if there was evidence of such delusions in clinical case notes and if they endorsed either of 2 items ("Do you ever feel as if you are being persecuted in some way?" and "Do you ever feel as if there is a conspiracy against you?") on the Peters Delusions Inventory (PDI), 58 chosen because of their clear paranoia content. Patients were determined to have experienced persecutory delusions that were currently in remission if there was evidence of such delusions in clinical case notes, if they answered negatively to both PDI questions for how they were currently feeling, and if they answered positively to either question about their past feelings.
METHODS

PARTICIPANTS
Patients were assessed as having never had persecutory delusions if there was no evidence for their presence in case notes and if they answered negatively to both PDI questions regarding their past or current experiences.
Eighty-eight patients were found to be currently experiencing paranoid delusions. A younger paranoid group consisted of 39 patients aged younger than 65 years with diagnoses of schizophrenia (n = 35) or schizoaffective disorder (n = 4). An older paranoid group (Ն65 years) consisted of 29 patients diagnosed with very late-onset schizophrenia-like psychosis (n=27) or delusional disorder (n=2). A depressed and paranoid group consisted of 20 patients younger than 65 years with diagnosed major depression with psychotic features (n=16) or major depressive disorder (n=4).
A remitted paranoid group of 29 patients younger than 65 years had diagnoses of schizophrenia (n=23) or schizoaffective disorder (n=6). They all had a history of paranoia in their case notes, and while they did not endorse items 4 or 5 on the PDI when asked about current symptoms, they did report that they had felt persecuted in the past.
Fifty-six patients with diagnosed major depression had no history or presentation of paranoid ideation. Of these patients, the older depressed group (n=29) had received their diagnosis at or after the age of 65 years; the remaining patients, the younger depressed group (n = 27), had depression diagnosed before age 65 years.
Finally, 64 healthy adult participants were included: 33 were younger (Ͻ65 years of age) and were recruited by advertisement; the remaining 31 were older and were recruited from lunch clubs for older people in local areas. The initial screening questions from the Schedules for Clinical Assessment in Neuropsychiatry were used to determine that the healthy controls were symptom-free.
The presence of clear negative signs and overt thought disorder were exclusion criteria for the psychotic patient groups, because these symptoms are known to be related to impaired cognitive functioning, 59, 60 hence raising the possibility of confounding, and because they would make some of the lengthy assessments difficult. When the paranoid and nonparanoid patients were compared, no significant differences were observed in the presence of other positive schizophrenia symptoms or signs as assessed by the Schedules for Clinical Assessment in Neuropsychiatry (ie, depersonalization, hallucinations, perceptual experiences, incoherent speech; 2 analysis results were all nonsignificant). For all of the older participants, a diagnosis of cognitive impairment or a score of less than 28 out of 30 on the Mini-Mental State Examination were the exclusion criteria. Thirty-six currently paranoid patients, 28 remitted paranoid patients, 12 depressed and paranoid patients, 26 patients with late-onset paranoia, 2 depressed patients, and 2 older depressed patients received antipsychotic medication. The mean doses of antipsychotic treatment for those treated in each group, expressed in chlorpromazine equivalents, are given in Table 1 .
MAIN OUTCOME MEASURES
Paranoid Beliefs
The PDI, 58 which has items derived from the delusions questions in the Schedules for Clinical Assessment in Neuropsychiatry, 57 was used to assess the presence of paranoid beliefs in this study. It was chosen for this purpose because, among measures of delusional thinking, it has been shown to have uniquely good reliability and validity in both clinical and nonclinical populations and because it included items that could be used to generate a good measurement model of paranoia severity.
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Anticipation of Threat
This task provided data on the prediction of the future likelihood of events happening to the participants. The task incorporates 7 neutral items (eg, "How likely is it that you will be asked the time in the next week?"), 7 positive/pleasant items (eg, "How likely is it that you will be congratulated for doing something well?"), and 7 negative/threatening items (eg, "How likely is it that you will be lied to?"). The stimuli were presented in 1 of 2 fixed pseudorandom sequences. Participants were asked to predict, using a scale from 1 to 7 (1, not at all; 7, very likely), the likelihood of each event happening to them in the coming week (inpatients were asked to estimate for the week they were to leave hospital).
Mood
The Hospital Anxiety and Depression Scale 61 provided an assessment of mood. This scale is made up of 7 items related to anxiety and 7 related to depression. Participants rate each item from 0 to 3 based on how they have been feeling in the past week. ␣ Coefficients of 0.83 and 0.82 have been reported for the subscales. 
Self-esteem
Self-esteem was measured using the Self-Esteem Rating Scale, 63 which consists of 20 positive statements and 20 negative statements about oneself. Participants rate each statement from 1 (never) to 7 (always). This scale has good psychometric properties when used to assess psychotic patients. 64 
Attributional Style
The Attributional Style Questionnaire (ASQ) 65 is a 12-item scale used to assess how participants attribute causes of events. Participants are asked to generate explanations for 6 negative and 6 positive events and then to rate the hypothetical causes of the events on 7-point Likert scales of internality ("Is the cause due to something about you or something about other people or circumstances?"), stability ("In the future, in similar situations, will this cause again be present?"), and globality ("Is this cause something that affects only this type of situation, or does it also influence other areas of your life?"). We chose this scale over others because it is has been more widely used in paranoia research than any other explanatory style measure and because, in contrast to some alternatives, 66 it provides ratings of globality and stability. However, a 3-factor measurement model of the negative ASQ items-with factors for internality, stability, and globality-had poor measurement properties ( 
Jumping to Conclusions
The tendency to jump to conclusions on probabilistic reasoning tasks was assessed by a version of the beads in a jar task, developed originally for studies of obsessive-compulsive patients. 67 This task was first used with patients with delusions by Garety and colleagues 19 and has been widely used with psychotic patients since. 20, 68 Participants are shown 2 jars containing a mixture of black (B) and yellow (Y) beads; in this version of the task, the ratio of the colors was 60:40 and 40:60 in the 2 jars. After the jars had been hidden, the participants were shown beads apparently drawn from 1 of the 2 jars until they felt confident that they knew which of the jars the beads came from. Researchers recorded the number of beads requested before a jar was chosen. Each participant was presented with the same 3 sequences of black and yellow beads (sequence 1, BYBBBBYBBBYBYYYYBYYY; sequence 2, BYBBBYBBYBYBBBBYYBBY; and sequence 3, YBYYYYBYYYBYBBBBYBBB).
A social version of the beads in a jar task 69 was used as a measure of the tendency to jump to conclusions when considering more salient information. In this task, participants were presented with 2 surveys containing 100 comments about a person. They were told that survey A contained 60 negative and 40 positive comments, while survey B contained 60 positive and 40 negative comments. Participants could see as many comments as they needed before deciding which of the 2 surveys they came from. The number of comments requested before the survey chosen was recorded. The same 3 random sequences used in the beads task were used for each participant.
Theory of Mind-Deception
Three theory of mind stories were used to assess understanding of intentional deception. Data from this measure for a subsample of the present participants with very late-onset schizophrenia-like psychosis have been previously reported. 31 The stories were read to participants; the stories were accompanied by a set of cartoon pictures depicting events in the story. At set points during the course of the story, participants were asked questions to assess theory of mind, narrative memory, and non-mental state inference skills. Some questions required first-order theory of mind inferences (the participant had to infer what a story character was thinking) and others required second-order inferences (the participant had to imagine what a character believed about the thoughts of someone else in the story). The ability to understand deception as opposed to false belief was considered to be particularly relevant to the presence of persecutory delusion, because the intention to deceive is more clearly associated with potentially malign intent.
Intellectual functioning was assessed using the vocabulary and matrix reasoning subscales of the Wechsler Abbreviated Scale of Intelligence 70 to give a measure of current IQ. Shortterm memory was assessed using the backward digit span task. 
STATISTICAL ANALYSIS
To fully exploit the rich variety of measures taken in this study, we used a strongly multivariate approach using structural equation models with latent variables. Latent variables are used to represent the unmeasured constructs that are assumed to give rise to the observed responses. The relationships among latent constructs can then be investigated directly, controlling for the effects of measurement error in the observed responses that can seriously bias findings. 71, 72 A series of models was fitted in Mplus 4.1 73 using a weighted least-squares estimator, which has been found to give good results in models with nonnormally distributed responses (eg, binary and ordinal, as used herein) in samples as small as 200. 74 It is also robust to data missing at random, 75 though in practice, this was not important, as missing data were rare (Ͻ1% of potential responses).
Our analysis strategy entailed specifying a number of theoretically plausible models a priori and then comparing the fit of these models to the observed data. Model fit was assessed using 4 indices. Goodness-of-fit 2 test analyzes the target model against an unconstrained model that exactly matches the observed covariances. Larger 2 values therefore indicate greater misfit. The 2 statistic is sample size-dependent and may reject even wellfitting models in moderately large samples. 76 The TLI 77 and CFI 78 have the advantage of being relatively independent of sample size. They compare the fit of the specified model with that of a null model of uncorrelated responses; both indices range from 0 to 1, and values greater than 0.95 are conventionally considered to represent a good fit. 79 These indices do not take into account model parsimony, so we used RMSEA, 80 which penalizes for model complexity by measuring the amount of model misfit per df; values less than 0.06 are recommended.
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Hypothesized Model Structure
We hypothesized that the observed measures could be represented by a multidimensional confirmatory factor analysis model, in which sets of observed variables are seen as fallible indicators of underlying, latent factors. We hypothesized the existence of the following latent factors:
v Paranoid beliefs were indicated by a participant's endorsement of 4 persecutory delusions items of the PDI (those used to assign patients to groups and 2 additional items: "Do you ever feel that someone is trying to deliberately harm you?" and "Do you ever think that everyone is gossiping about you?"). We did not use separate subscale scores for conviction, distress, or preoccupation for these items, as they correlated so highly (Spearman Ͼ0.91) that including them in our models made no appreciable difference in the results.
v Anticipation of threat was indicated by responses to the 7 negative/threatening items from the Anticipation of Negative Events task.
v Stable attributions for negative events were indicated by the responses to the 6 items of the ASQ that assessed respondents' beliefs that the causes of negative events were stable and unchangeable.
v Global attributions for negative events were indicated by the 6 ASQ items that assessed respondents' beliefs that the identified causes for negative events were likely to affect all domains of life (as opposed to just particular events).
v Theory of mind-deception was indicated by responses to the 6 items from the theory of mind stories task that addressed the ability to identify first-order (3 items) and second-order (3 items) deception.
v Jumping to conclusions bias was indicated by the number of draws to decision of the 3 trials of the beads in a jar task and 3 trials of the social version of the same task.
v Self-esteem was indicated by the aggregated scale scores for the 2 scales (positive and negative) of the Self-Esteem Rating Scale.
v Depression and anxiety were indicated by the aggregated scale scores for the depression and anxiety scales of the Hospital Anxiety and Depression Scale. 
Response Models
In latent variable modeling, the nature of the relationship between the latent factor and the observed indicators must be specified. The latent variables stable attributions for negative events, global attributions for negative events, self-esteem, depression and anxiety, and intellectual functioning had approximately normally distributed indicator variables, so straightforward linear relationships were specified. The indicators for the jumping to conclusions latent variable were positively skewed, but a natural log transformation produced acceptable normality. Therefore, the transformed jumping to conclusions responses were modeled in the same way. The indicators for the paranoid beliefs and theory of mind-deception latent variables had binary (yes/no) responses and were therefore unsuitable for confirmatory factor models designed for continuous, normally distributed responses. Instead, the probability of yes responses was modeled using 2-parameter item response theory models. 81 Responses to anticipation of threat, on 8-point Likert scales, were severely skewed and could not be normalized by transformation. They were therefore modeled as 3-point ordinal responses (low [0-2], medium [3] [4] [5] , and high [6] [7] likelihoods), using a graded item response theory model. 82 Table 1 presents summary data for the various measures for each group. Analyses of the ASQ have shown that it is affected by statistical bias because each question scenario is used to generate responses on multiple scales. 83, 84 This results in the correlations among ASQ scores being artificially inflated. To compensate in the present model, we allowed the residual variances between matching stable attributions for negative events and global attributions for negative events items to be correlated. All other residual variances were independent. One of the loadings for each latent variable was fixed to 1 to statistically identify the model. The latent factors were allowed to correlate freely.
RESULTS
The resulting model, model 1, had 158 free parameters and gave a good fit to the data, with all factor indicators significant (PϽ.01) and all model fit indices within recommended cutoffs ( lated, which suggests the presence of a single factor (r=0.89). We ran a second confirmatory factor analysis model, model 2, with a single latent variable for the selfesteem and depression/anxiety scale scores, which we named emotional dysregulation. Model 2 was more parsimonious than model 1 (having 150 free parameters), but it gave an almost identically good model fit ( Model 2 still lacked parsimony, using an unrestricted correlation matrix with 28 free parameters to characterize the relationships among the latent constructs. We hypothesized that a much simpler latent structure was likely to pertain, whereby the latent variables could be grouped into phenomena associated with paranoia and with depression. To represent this conceptual structure, we introduced a second-order latent factor structure, ie, further latent variables indicated by the firstorder latent variables. Two competing models were hypothesized. Model 3 was specified with 2 secondorder latent variables: paranoid style (indicated by paranoid beliefs, anticipation of threat, theory of minddeception, jumping to conclusions bias, and intellectual functioning) and depressive style (indicated by emotional dysregulation, stable attributions for negative events, and global attributions for negative events). In model 4, the paranoid style second-order latent variable from model 3 was divided into 2 second-order factors, reflecting the distinction between the subjective reporting of paranoid symptoms and the associated pattern of deficits on cognitive tasks: paranoia (indicated by paranoid beliefs and anticipation of threat) and cognitive performance (indicated by theory of mind-deception, jumping to conclusions bias, and intellectual functioning). The depressive style factor was retained unaltered in model 4.
Model 3 gave a much worse fit to the data than model 2, with a highly significant 2 value and all other indices outside of recommended cutoffs ( 2 94 = 187.11, P Ͻ .001; CFI=0.88; TLI=0.90; RMSEA=0.07). This suggested that a second-order structure containing just 2 latent constructs was too simplistic. Model 4 had a better fit than model 2 ( were highly positively correlated (r=0.68, PϽ.001). The paranoid and cognitive performance factors were negatively correlated (r = −0.39, P Ͻ.001), so that a high degree of paranoid ideation and threat expectation was associated with low levels of general intellectual functioning, deception awareness, and a jumping to conclusions data gathering bias, and vice versa. The depressive thinking style and cognitive performance factors were not significantly correlated (r=−0.07, P=.48) so that, though paranoid beliefs and depressive style were highly related, there was independence between depressive style and cognitive performance.
PARTIAL CORRELATIONS AMONG SECOND-ORDER CONSTRUCTS
We evaluated the correlation between each pair of secondorder latent variables while controlling for the third. Each of these models is equivalent to model 4 in the technical sense suggested by MacCallum et al. 85 This means that they are equally parsimonious and have identical model fit indices. However, they package the covariance in slightly different ways and therefore reveal the unique relationships among the second-order latent constructs.
Model 5 assessed the correlation between cognitive performance and depressive thinking style after controlling for the second-order paranoia factor (ie, cognitive performance and depressive style were regressed on paranoia). The correlation between depressive style and cognitive performance in this model was still nonsignificant (r=0.19, P Ͻ.05). Model 6 regressed paranoia and cognitive performance on depressive style. Controlling for depressive style in this way had only a slight effect; the correlation between paranoia and cognitive performance (r =−0.34, P Ͻ.001) was almost the same as the zero-order correlation found in model 4 (r=−0.39). Model 7 allowed depressive style and paranoid beliefs to correlate, controlling for cognitive performance. The correlation of r=0.65 (PϽ.001) was very similar to the zeroorder correlation (r = 0.68). These findings further confirmed that cognitive performance was uniquely associated with paranoia and that this relationship was not affected by variation in depressive style.
POTENTIAL CONFOUNDING EFFECTS OF AGE AND SEX
There was a broad range of ages in the present sample. Age tends to be correlated with cognitive performance in general and in the present sample was also correlated with paranoid symptoms, because most paranoid participants were from the younger age group. We therefore ran additional models to check that the relationships among the second-order factors were not merely due to the confounding effects of age. Sex was also included for completeness. Models 4A, 5A, 6A, and 7A were fitted, identical to models 4 through 7, respectively, but with each of the second-order factors regressed on age (which was centered on the sample mean) and sex (dummy coded).
Model fit for the new models ( 2 110 = 155.81, P = .03; CFI=0.95; TLI=0.95; RMSEA=0.04) was slightly worse than for model 4, which did not control for age and sex. For all of these models, age was significantly but negatively related to each of the second-order latent variables (paranoid beliefs, ␤=−0.46, PϽ.001; cognitive performance, ␤=−0.30, PϽ.001; depressive style, ␤=−0.25, PϽ.01). Male patients reported more paranoid beliefs than female patients (␤=0.18, P Ͻ.01). After controlling for these variables, the pattern of correlations among the second-order latent variables found in the previous models was essentially the same (for example, for model 4A, paranoia correlated with cognitive performance [r = −0.56, P Ͻ .001] and with depressive style [r=0.55, PϽ.001]; depressive style did not correlate with cognitive performance [r=0.16, PϾ .05]). This pattern of results therefore appeared robust to the potentially confounding effects of age and sex. Table 2 presents the proportion of variance in the firstorder factors accounted for by the second-order factors in model 4. The paranoia factor was the one best represented by the higher-level structure, with both the paranoid beliefs and anticipation of threat factors having very high R 2 values. The depressive thinking style secondorder factor had reasonable R 2 values, given the broad conceptual basis of the underlying constructs, though the attributional stability first-order factor was somewhat weakly characterized by the second-order factors. The cognitive performance factor well represented the general intellectual functioning and theory of mind factors, but the jumping to conclusions factor had the lowest R 2 value of the first-order factors.
PROPORTION OF VARIANCE
POSSIBLE MISSPECIFICATION OF JUMPING TO CONCLUSIONS FACTOR
Several studies have found that the jumping to conclusions bias is particularly related to delusional thinking. 22 There was therefore a possibility that the low R 2 value of the jumping to conclusions factor was a result of a model misspecification. The relationship between jumping to conclusions and paranoia may not have been fully expressed by the indirect pathway via general cognitive performance (Figure 1 ). To test this possibility, an additional path was added to model 4, regressing the firstorder jumping to conclusions factor directly on secondorder paranoia. The effect of this addition on model fit could be assessed formally using a likelihood-ratio test 
96).
Therefore, there appeared to be no association between paranoia and jumping to conclusions over and above that accounted for by the relationship between paranoia and general cognitive performance.
RELATIONSHIP TO DIAGNOSIS
To gain some prima facie evidence of the validity of the second-order factors, we investigated the distribution of latent scores by diagnostic group. Empirical Bayes scoring 87 was used to estimate the second-order factor scores for each participant, based on the estimated parameters from model 4. The distributions of the resulting standardized (z) scores are shown for each group in Figure 2 .
The estimated factor scores are not suitable to be used as dependent variables in subsequent statistical analyses. 88 Therefore, the reported 95% confidence intervals are not appropriate for formally testing group differences. However, these descriptive results supported the validity of the second-order factors, with the scores mapping well on the diagnostic groups. The paranoia scores showed a clear distinction between groups with paranoid delusions and those without. All of the clinical groups had noticeably higher depressive style scores than the 2 control groups (and they were particularly high for the comorbid group). There was also a tendency for the clinical groups with older participants to have lower depressive style scores than the diagnostically equivalent younger groups. The paranoid groups had lower mean scores on cognitive performance than the other groups, with the exception of the older depressed group.
COMMENT
The major finding from this study was that 3 overarching cognitive and psychological processes were associated with paranoid delusions. The first was a construct that almost defines paranoia, the presence of persecutory beliefs and the anticipation of threat to the self. The second factor, which strongly correlated with the first, was a depressive or pessimistic thinking style, whereby participants reported low self-esteem, high levels of depression and anxiety, and assumed that the causes of negative events would be pervasive and persistent. A key construct that distinguished these 2 was cognitive performance, indicated by general intellectual performance, the ability to understand the mental states of other people, and the ability to formulate hypotheses on the basis of sequentially presented information. Cognitive performance was related negatively with paranoid beliefs but was not correlated with depressive thinking. However, emotion-related processes were more closely linked to paranoia than was cognitive performance. These findings are therefore consistent with recent research that points to the importance of emotion-related processes in positive schizophrenia symptoms. 2, 89, 90 The importance of self-esteem and attributional processes is partially consistent with our recent theoretical model of the processes involved in paranoid thinking. 3 However, external explanations for negative events are an important component of this model; these could not be measured with adequate reliability, a problem that other researchers have noted. 52, 91 Chadwick et al 92 have also argued that self-esteem plays an important role in paranoid thinking but have distinguished between "poor me" delusions, in which the individual feels unjustly persecuted, and "bad me" delusions, in which the individual feels that persecution is deserved. Judgments of deservedness were not available for the entire sample, but in a subsample we found that schizophrenic patients are less likely to believe that their persecution is deserved than de- pressed patients, though a broad range of deservedness judgments are found in both groups. 37 Enhanced anticipation of negative events appeared to be as closely indicative of paranoia as persecutory beliefs. However, with the exception of 2 previous investigations, 12, 36 this aspect of paranoid thinking has not been closely studied. In a subset of the present sample, we reported that the anticipation of threat was elevated in paranoid patients, even when their recall of past threatening events was controlled for; hence, although paranoia is often associated with a history of victimization 93, 94 and the preferential recall of negative events, 95, 96 these factors do not seem to be sufficient to explain this phenomenon. In this context, it is relevant that paranoid beliefs can be provoked by dopamine agonists, 97 whereas threat anticipation in animals, as measured using a conditioned avoidance paradigm, is abolished by the administration of antipsychotic medication. 98, 99 Hence, the current finding that threat anticipation is central to paranoia is consistent with accounts that posit a central role for midbrain dopamine neurons in the cognitive processes underlying positive symptoms. 100 Our finding that cognitive performance is implicated in paranoia may be considered to be consistent with the many previous studies that have reported cognitive impairment in psychotic patients. 101 However, in contrast to the present findings, previous investigations of schizophrenic patients have not shown a close association between cognitive impairment and positive symptoms. 102, 103 One important difference between the present investigation and previous studies is that we have investigated cognitive functioning in relation to the specific symptom of paranoia and not positive schizophrenia symptoms in general. Also, our findings suggest that current cognitive function is related to paranoia and carries no implication for whether or not more enduring neuropsychological impairments are involved. The 2 measures of general intellectual functioning that loaded most heavily on this factor, the matrix reasoning and the backward digit span test, can be regarded as measures of executive functioning. The findings are therefore consistent with previous studies that implicate executive dysfunction in psychosis. [104] [105] [106] [107] It is perhaps not surprising that theory of mind proved to be very closely related to cognitive performance in our data, as this has consistently been reported in healthy participants.
The influence of executive functioning deficits may also cast light on the fact that, though many studies have reported a jumping to conclusions bias in patients with delusions, 22, 108 we found no specific association between paranoia and jumping to conclusions bias after controlling for general cognitive functioning. Some studies of jumping to conclusions bias in patients with delusions have used only very brief measures of current intellectual performance, which may have underestimated the relationship with executive functioning. 19, 20, 109 A recent study 110 with a nonclinical sample reported that the previously significant relationship between paranoia and jumping to conclusions bias was removed by controlling for general intelligence (performance and verbal IQ).
The older depressed and older paranoid groups tended to report lower levels of depression than their younger counterparts. This is consistent with previous research 111 and is possibly due to more negative attitudes toward depression in the elderly. 112 Although age trends were observed in cognitive functioning, controlling for these had no substantive effect on the correlation structure of the higher-order latent variables.
The main strengths of our study were that we used a large, broadly defined sample that included a number of distinct diagnostic groups with persecutory delusions and measured a wide range of constructs previously implicated in paranoia, modeling these as latent traits to control for measurement error. Perhaps it is a limitation that some of the self-report measures required the ability to self-reflect. However, delusional beliefs by their nature can only be assessed by self-report, and the questionnaire used to measure paranoia (PDI) has been shown to have criterion validity in terms of distinguishing between clinical and nonclinical groups. 58 Our approach to modeling paranoia from the PDI items allowed the factor loadings to vary freely and therefore captured differences in the strengths of the relationships between each item and the latent paranoia trait; therefore, we obtained a true measure of paranoia severity rather than of the number of paranoid beliefs reported. Another limitation was that, to facilitate testing, we excluded patients with clear negative signs and overt thought disorder. There is no reason to believe that our results would not generalize to such patients, but this remains to be demonstrated. A more important limitation is that the study was cross-sectional and that we were only able to model between-person associations among our psychological measures. Within-person causal relationships between the relevant psychological processes are therefore suggested by the data but cannot be confirmed until additional studies in which these variables are experimentally manipulated have been carried out.
The findings have 2 main clinical implications. First, the results support the value of cognitive assessment in psychosis, as increasingly advocated by some commentators. 113 This kind of assessment may be important when designing psychological interventions for patients with paranoid delusions, which should be tailored to their cognitive abilities. A recent National Institute of Mental Health workshop 114 has recommended the addition of social cognitive measures to the Measurement and Treatment Research to Improve Cognition in Schizophrenia battery of cognitive assessments of psychotic patients, and our findings suggest that theory of mind measures may have some utility in this regard. Second, the findings highlight the importance of addressing emotion-related processes, such as anxiety, depression, and self-esteem, when treating paranoid patients. It is unlikely that present pharmaceutical interventions will be completely effective in this regard. Cognitive behavioral therapy, on the other hand, has been shown to be effective in addressing these processes in nonpsychotic patients. 115, 116 Our findings are therefore consistent with recent clinical trial data that suggest that cognitive behavioral therapy may be an effective adjunctive treatment for patients with positive symptoms. 117, 118 Although the cognitive performance difficulties of paranoid patients may be less amenable to conventional cognitive therapy, it is possible that they might be remediated by cognitive skills training approaches and in particular metacognitive training strategies that have shown some promise in the treatment of psychosis. 119, 120 Indeed, the current findings suggest that therapeutic strategies that integrate these 2 approaches may be especially beneficial to paranoid patients.
